Summary of field density test results, embankment fill -- access road, Kahuku lands development, Oahu, Hawaii by Liu, David C.
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Summary of Field Density Test Results 
E rr.b an kme n t F i I I 
Access Road 
Kahuku Lands Development 
Kahuku, Oahu, Hawaii 
This letter summarizes the te~ults of field density 
tests performed during construction of embankment fi lis for 
the Access Road at yo~r Kahuku Lands Oevelopment project. 
The locatron at which each density was performed is presented 
on the Location of Field Density Test Plan, Attachment I. 
The Summary of Density Tests is presented on Attachment 2. 
Our inspection services were provided oh an "orhca.ll" 
basis from Del E. Webb C6rporation. However, we were requested 
to be at the site on a contlnuous basis·throughout ~he 
majority Of the embahkment construction~ Pl~cement of fl I I 
material was initiated by the earthwork contractor, J.A. · 
Thompson & Son, Inc., in August, 1970. During construction 
of the roadway embankment, soft ccmpressib le subgrade sol ls 
were encounte:-ed in the area between station 11+00 and 
station 17+00. Recommendations regardi~g preparation of the 
·subgrade In this area prior to place~ent of the embankment · 
fi II w.~re presented in our letter dated August 19, 1970. The 
e~rthwork contractor genera! ly conformed to these recommenda-
tions during embankment constructior iM this aforementioned 
area. 
Based upon tesults of our inspection, 1t Is our 
opinion that the embankment fi II of the Access Road has been 
placed in accord,ance with the specifications governing its 
constructiqn. 
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Del E. Webb Corpo~atfon .· 
January '3, 1972 
- p~ge 2 -
I t h as b e e n a p : e as u r e b e i !1 g. of s e r v i ce to yo u 0 n 
this project. Should yoU have any questions regarding the 
contents of this letter, please contact us. 
Yours very truly,· 
DAMES & MOORE 
~A<-~~-
David C. Liu 
DCL WOW mw 
Attachment I, Location of Field Density" fest Plc;~h 
Attachment 2;, Summary ·Of Density Tests 
(six copi~s submitted) 
cc: Del E. Webb Corporation 
Attention: Mr. Fred P. Kuentz 
Mr. B. Armstrong 
lnscon Development Company ··· 
Attention: ·Mr. J .S. Aubin 
Sunn, !,ow, r·om & Hara, Inc. 
Attenfion: Mf. Pa~l Low 
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.. SUMiviARY OF DENSITY TESTS 
·coNTROL OF COMPACTED FILL 
TEST DATE TEST 
NO. LOCATION 
ACCESS ROAD 
.. 
·sTATIONING 1970 
I 8.-.19 20 + 1)0 
"' 
R~O 
2 8-20 19 + 05 .,.. Rl2 
3 ,. 06 + 59 ... R39 
4 II 14 + 00 
-
R21 
5 II 16 + 35 ... R36 
6 8-22 16 + 50 - RIO 
7 8-25 09 + 50 - Ll? 
.a 8-26 19 + 73·- LOS .. 
. ··-· .. --- .. 
. .. 
9 II 08 + 97 - L04 
10 8-27 20 + 63 
-
R08 
.· 
I I II 25 + 74 
-
R28 
:--. 
12 8-28 10 + 33 - L03 
·-- - ----
13 II 05 + 9.5 LIS -
I 4 8-29 03 + 35 - ~ 
15 8-31 01 + 45 - Ria· 
16 II 17 + 78 
-
L06. 
17 II 22 + 44 - R2.6 
- . 
18 9-1 13 + 38 . LIS ... 
.. 
19 II 07- + 94 - R27 .• 
20 II 
.. 0 '· + 75 - l39 
21 9-2 07 + 00 ... LIS 
22 II 10 + 70 - R37 
23 II 21 + 35 - L45 
24 9-4 07 + 00 
-
LIS 
• 
25 II 04 + 00 - ct.• 
26 9-10 02 + 60 .- R39 
.. 
-· 
.. JOB N 0 . 7 5.,7 7 - 0 I I 
PAGE I of 4 
ELEV % MAX. w 0::: 
PT. :COMP. DRY _J:::> 
REQ'D DENSITY _JI-- (/) ~ u.._ 
P. C. F .• 0 
:a 
-
.. 
~ 'i gci S"').L IJR I) 
-
3. 5 90 83-!- 52 5 
4, I 90 100 3 I. 4 
3.0 90 100 30.6 
0 5 90 83! 59 0 
0.7 90 83! 40.8 
4.6 90. 83! 40.4 
7.3 90 83-} 35.2 
4.0 90 89. 33.5 
I I • 0 90 83-} 41 • 0 
.. 
8.8 90 83-} 44.3 
7!0 90 89 26.-4 
7.6 90 83f~ 44. 8. 
10.8 90 83!' 55.5 
.. 
10.8 g·o 92! 42.0 
5.2 90' 100 22.8 
8.5, 90 89 37. 3. 
8.0. .90 ~3! ?3.5 
.. 
-
8.8 90 83! 48.4 
. I 2, 4 95 83{ 4 I '• 5 
8,7 90 83.i' 2 44,8 
8,5 90 84 39.4 
14.0 90 89 3q~8 
.. 
.. 
-
I I • 2 90 .. 8.9 35.4 
I I • 4 90 83! 38.8 
.. 
13.0 95 83 34,8 
······-· 
' ~ .. .. ~ ..... 
b·\~NE R INSCON DEVELOP. co. 
JOB·E:NGR. W_DW 
TEST >-. 1-
DRY X - REI\1A RKS <t:>-<.ll 
OENSI T'r :;a 0:: Z. o u.i .·. .. 
P. C. F. i,~ .. 0 
.. 
F.7 Rn FA II Fn 
~ RETEST I 
72 86 FAIL ED 
ORIGINAL 
86! 86L GRND. FA I LEC 
ORIGINAL 
9 I Ql r,RNn 
RETEST 2 
F.7t AI FAILED 
80 gsf RFTFST I) 
70t 84-!- FAILED 
75-} .90-} 
.. 
82 92! RETFST 7 
75 90 .• 
75! ·90 · .. · 
86! 97 
71 ·-85 FAILED .. 
RETEST 13 
-
. 72. 86 tA I LE.D .. .. 
---
'·84 .. 91 RETEST 14 
93 93 
:~2 92 
p7· '.i :_.80z FA IL.ED 
.·. 70! 84 FAILED 
71 85 FAILED 
RETEST 19 & 
78 93! 20 .. .. 
, 
7st 93! RETEST 18 
J32t 93 
. ----
82 92 
, .. -· 
·79 94! 
.. 
70 t 84 t FAILED 
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SU~41MRY 
CONTROL 
.TEST DATE 
NO. 
1970 
27 9-10 
28 
" 
29 9-1 I 
30 .9_- L4 
31 " 
32 " 
33 9-15 
,34 " 
3.5 " 
36 
" 
37 9•16 
38 
" 
39 
" 
40 
" 
41 tr 
42 9-17 
43 II 
44 II 
45 II 
46 n 
47 II. 
48 g .. r8 
-
49 n ' 
50 9-21 
• 51 
" 
52 9-22 
OF 
OF 
•·- ---~---·. ,, ·• • ,,,_c,,, ••- -~- ~·' '" ., 
DENSITY TESTS ' JO.B 
C0~4PACTED FILL .. PAGE 
TEST ELEV % 
LOCATION FT. : C0~·1P. 
ACCESS ROAD REQ'D 
STATIONING 
08 +33 
""' 
LIO 12 I 95 
. 12 + 59 .. L32 I I, 5 95 
03 + 26 ... Ll2 13 2 90 
03 + 50 ... L30 13, I 90 
16 + 42 ... L39 4.4 90 
16 + 00 ... R42 5,4 90 
03 + .30 - R05 12 .• 9 90 
15 + 77 -· R32 5.4 90 
08 + 03 ... Ll2 13.3 95 
14 + 65 - Rl2 8~5 90 
19 
* 
10 
-
Rl2 I I • 7 . 90 
25 + 00 - R30 1_3 .o 9,5 
-· 
03 + 75 - ~ 15.3 95 
13 + 50 - L27 10~5 90 
26 + 00 - L28 14.5 . 95 
.. 
16 + 47 - LIB 7.3 90 
20 + 00 - L36 1_5.5 90 
23 + 45. . R30_ I 0_.5 ·- 90 - . 
--
----
1-5 + 96 - . R24. 4.4 90 
16 54 Ll7 :6.8 90 + - .. '' 
15 + 85 ... R05 5,8 90 
16 + 05 ... R34 8,0 90 
20 + 50 .. L25 14.9 90 
1,5 + 95 - R20 9.0 90 
OJ + 35 - <t ,·4. c 95 
06 + 29 
-
R03 16,0 95 
... 
-............... -.. -~-
... 
- -
NO. 7577-0I I PWNER" INSCON DEVELOP. co. 
2 of 4 ~OB ENGR. wow 
lvlAX. UJ TEST >-0:: . 1-
DRY _j::J DRY X - RH1ARKS _jl- «>-U'l DENSITY ~~~ DENSIT't :to::z 
.. P.C.F. P.C.F. ClUJ 0 * 0 :a 
-
·9:2-l 27 5 90 97t 
-
83 34, I 80 t .. .96 t· 
--
.. 
RETEST 26 
83 55 0 111f 7n-} FAILED 
RETEST 29 
83-l ... · 45.3 74 t 89! FA I LED 
83! 58.2 69! 83 FAILED 
83! 60.0 64 76! FAILED 
. 
84 33.3 75!- 90 RETEST 30 
84 48.3 72!· 86f FAILED 
84 40.0 I 81 a.· 97 
•84 45.8 70f· 84·f FA I LED 
84 38.7 82 .·. 98··· ..... ' 
84 37~ I_ ·. 8! t 97!. 
-- ·--
-- ---
RETEST 3"3 
84 46.0 11- . i ·. FAILED 91L• 
84 40.4 751 90! RETEST .36 
ROADWAY A & 
84 42.4 72 86- B FAILED 
84 42.4 79 94; .. 
84 45.8 76 90. 
···-· 
84 _4). 0 [8 93 
~ ----
·- --- '· 
--- -- -- -· 
84 49.8. 70 83 FA I LED 
84 4 I ! 3 77! 92 
... 
RETEST 45 
84 .. 50.9 69,! 82-!- FAILED 
47.3 RETEST 47 84 71 85 FAILED . 
84 50,0 70! 84 FAILED 
89 33.3 -- 83!_ 93! 
.. 
ROADWAY B 84. 36.0 77f. 92f FAILED 
.. 
.. 
84 45.7 78! 93 FAILED 
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· SUMtvlARY OF 
. ··coNTROL OF 
TEST DATE 
NO. 
1970 
. 
53 9-22 
54 " 
55 . " 
56 9-28 
57 II 
1971 
58 6-1 
59 II 
60 " 
61 6-4 
62 " 
63 6-7 
64 II 
65 6-8 
66' 6"'-9 
67 II 
68 6-14 
69 6-24. 
70 S-18 
71 II 
72 8-20 
73 " 
74 " 
75 e-23 
• 76 " 
. 
--·------ . ----- ----- ~--. --- . --·--
D~NSITY TESTS 
CO~~PACTED FILL 
TEST 
LOCATION 
ACCESS ROAD 
STATIONING 
22 + 23 - R25 
17 + 60 - ROI 
I I + 14 - L28 
17 + 80 - R27 
15 + 37 -· RIO 
20 + 10 - R26 
20 + 34 - L38 
20 + 14 - L38 
20 + 35 - R5 
20 + 15 -. Rl3 
20 + 36 - L3 
20 + 12 
-
Ll4 
----
20 + 32 -. LIO 
.. 
20 + 10 
-
R6 
•. 
20 + 35 - R22 
20 + 08 
- L3 
20 + 34 ~ L30 -
I 5· + 50 
-
L23 
. 
15 + 50 - L26 
15 + 38 - R30 
12 + 74 - R28 ,. 
13 + 70 
-
Ll2 
.. -
15 + 50 - R29 
15 + 50 - L23 
I 
I 
I 77 9-16 J7 + 00 - RJO 
... .\. 
•' 
'' 
ELEV 
PT. 
14.5 
.I 3. 4 
13.0 
16.0 
13.0 
8.0 
9.5 
II. 0 
12.0 
1.3.0 
15.0 
. 15.0 
16.Q 
16.5 
16.5 
17.5 
18.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
J 3. 0 
15. 0 . 
. - .. ·-; ""-"----~-
JOB NO. 7577-0 I I ~WNER INSCON DEVELOP. co. 
.. ' 
PAGE 3 of 4 JOB ENGR .. wow 
% MA)(. w T!;ST _)-,. . . 0:: ... f-
: COf,1P. DRY _J=:l DRY X REtJ!ARKS 
-.Jr- <C>-V> REQ'D DENSITY - V) 'tR DENS I T't ~o::::z 
P.C.F. LL_ ow 0 P.C.F. * 0 ~ 
95 89 .. 31 .;4 85J. 99 
... 
----
·-
90 84 39.8 73 87 FA f L_ED 
95 84 35~8 73t 87f FAILED 
95 89" 37.9 89 IOQ 
95 84 34.4 80 95t 
UNDER PASS B 
95 1-32 4.8 122 92t FILL. FAIL~D 
UNDER PASS 
95 132 5.8 125 95 BACKFILL 
' 
UNDER PASS B 
95 138 9.5 !38 100 FILl,. RET EST 6( 
... ... 
·1 NSUFF I CTEN I 
-95 140 10.2 140 100 FINES 
·, UNDER PASS 
'95 132 10.6 124 94 BACKFILL 
INSUFFICIE:NT 
95 138 5.7 1.38 100 FINES 
lJNDER PASS 
,· 95 132. 6.7 126 95! BACKFILL· 
.. 
---- UNDER PASS 
95 132 7~0 '125 - 95 [3AC KF_I_~ L 
---- - REROlLEb UNO 
95 132 5.2 123' 93-} PASS BACKF I L 
REROLLED UNO 
. 95 1.32 5.4 123 93t PASS BACKF I L 
RERQLLED UND 
.. 95 132 6. 3. 123 ·. 93f PASS BAC KF I L 
· RERO L L E.b- UNO 
.- .. 95 132 4 .·5 132 100 PASS·· BACKF I L 
.. 
95 84 36.'2 71± 85-} FAILED 
... 95 84. 33.0 BOt 96 RETEST 70 
95 84 37.4 74t· 88} FAILED 
:· 
' 
95 84 37 .·o 70{- 84 FAILED 
95 84 38.0 . 75t 90 FAILED 
- -----
95 84 45.0 . S2 911 RETEST 72 
----
95 84 28 .• 0 77 91{- FAILED 
.. 
95 84 30.6 841 lOOt 
-----
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' tHm~R INSCON DEVELOP. CO. I ' JOB NQ, 7577-0 II. . SUt~l,lARY OF DENSITY TESTS " •: ·coNTROL OF CO t·1P ACT E 0 FILL PAGE 4 of 4· !JOB ENGR. wow 
TEST DATE TEST ELEV % fvlAX. w TE;ST >-0::: .- .. 1-NO. LOCATION FT. C0~1P. DRY _J::> DRY. >< - REf'.1ARKS ACCESS ROAD .,.J . ..__ ·. -<·>-<.fl REQ'D DENSITY ~ U)'l:5"1.. DENSIT'r ::ao::z 1971 STATIONING LL._ . 0 i.u .. .. P.C.F. ~ P. C. F. 'e.Q.. 0 
78 9-16 17 + 90 - LIO 16.3 95 84 24.0 87 103! 
79 " 21 + 50 - LIO 16.8 95 84 24.2 85! 101! 
I 80 II 23 + 35 - Rl4 13.8 95 84 32.2 aot 96 14.8 84 31 . 6 78! 93 RETEST 81 9-23 07 + 26 - Rl4 95 FAILED 
I 82 " 03 + 10 - R4 14.E 95 84 25.6' 81 95! RETEST 
83 " 01 + 10 - R5 13.5 95 84 37.2 71! 85 FAILED I 84 " 03 + 58 - L6 15. 2 95 130 9.3 I I It 85! FAILED 
·I 85 " 01 + 22 - R3 I 3 .·6 95. 84 18.4 81_i 97 RETEST CONTAINED· 
86 " 02 + 10 - L3 14.3 95 84 20. I 90 107 ROCK FRAGMTS 
I 87 9-30 24 + 60 - RIO 13.5 95 . 84 36.8 73• 87! FAILED 
,· 
.. 
88 
" 2.5 + 40 - l._21 14:3 95 84. 37.8 73'! 88 !FAILED· 
89 10-4 25 + 40 - t-7 14.3 95 &4 34.6 78t 93* REROL.·LED 
· .. 
90 " 2.5 + 50 - R8 14.5 95 89 31.4 85 95! . . .. · . 
-
-
I . 
.. 
·. : 
.. 
... 
" 
' 
' 
• 
. . 
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